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ATC AAG TO3 GTA AOC nr ATT 

1: met lys trp val Uir plie ile 

-20 

OCT TAT to: AGG GOT GIU TIT 

16 ala tyr ser arg gly val phe 

-5 

GIT OCT CAT OXf TTT AAA GAT 

31: val ala liis arg pUe lys asp 

TIG CTG TIC ATT OCX: TTT OCT 
4d leu val leu ile ala phe ala 

GAT CAT CTA AAA TTA GIG 
61: glu asp his val lys leu \-al 

ACA TCT GIT OCT GAT GAA 10\ 
76 flu- cys val ala asp glu scr 

CAT act: err tft oga gac aaa 

91: his Uir leu phe gly asp lys 

GAA ACT TAT OCT GAA ATC OCT 
106 glu Qu- [yi gly glu luel ala 

GAG AGA AAT GAA TOC TIC TIG 
121: glu arg asn glu cys phe leu 

CIC OGC 03A TIG GIG AGA OCA 
136 leu pro arg leu \'al arg pro 

TIT CAT GAC AAT GAA GAG ACA 
151: phe liis asp asn glu glu ihr 

ATT OOC AGA AGA CAT OCT TAC 
166 ile ala aig aig lus pro 1\t 



TX err CIT TIT CIC TIT AOC 1U3 
ser leu leu phe leu plie ser vet 

OCT OGA GAT OCA GAC AAG ACT G\G 
arg arg asp ala liis lys ser glu 
I 

TIG G3f\ GAA GAA /\AT TIC AAA OX 
leu gly glu glu asn phe lys ala 

CAC TAT err GAG CAC TUT CCA TTT 
gbi t\T leu gin gbi cys pro phe 

AAT GAA CTA ACT GAA TIT OCA v\AA 
asn glu vol tlir gju phe ala h-s 

OCT G\A AAT lUr GAC AAA T2A CTT 
ala glu asn c^-s asp lys ser leu 

TTA TOC ACA GTT OCA ACT CTT OCT 
leu cys Uir val ala tlu* leu arg 

GAC IOC lOr OCA AAA CAA GAA OCT 
a^p cya cys ala ly^i ghi giu piu 

CAA CAC AA,\ GAT GAC AAC a"A AAC 
gin liis lys asp asp asn pro asn 

GAG GTT GAT GIG ATC TOC ACT GCF 
glu val asp - \:al met c) s llu* ala • 

TTT TIG AAA AAA TAC TfA TAT GAA 
phe leu lys lys tyr leu tyr glu 

TTT TAT ar CCG CAA aU CTT TIC 
phe t>T ilia pro glu leu leu plic 

mi 
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^'J ^- 4^ 

(1) AjKfF^Jfi.g. RNA 

RNA ; ■ 

(2) pre-HSA cDNA PGR i^^hr^i 
*S!ge^5^^HSAaia5'^3'^j^^iJ, -Sit^li^: 
1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

5 1 2 : 5'CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

i^xmmmxEfBmm.^^ rna ^^m, ^?t^-^fi£AjftLvf sms 

pre-HSA cDNA , 

Q)pmmmmm samHi iki^^^ atg zmmAj-^i 

Kozak if 3^iJ 5'CCACC3', y^m$^mmm^±^^^- EcoRla >(i 

HSA ^^m%^^^W^i^ ( Pichia pastoris ) ^t^^^ 

(1) Sm^iiJ^)^ pPKQ-HSA m^^: 

m PUC19-HSA pre-nSA SH)tl5ffl 5flm/fl £caM 

^Bii;3T, 1 %m'im^^^-^, ^mmi^^\^^. im 2Kb ^ 

pre-HSA *@0i|i[K'l5-^ffl;fBfII^^j6<J pPlC3.5K ^i^f^i^i^J^, $f 

«f!i^^*tJ^J^*iL DNA . pmmm. DNA ^ ^amM £co/?I 
^l^^illS*aj^3f4 pPKQ-HSA . 

(2) ^ii>^3^ pPIC9-HSA pPlC9k-HSA fi^J^t)^ 

5* CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
3 ^5ltl 1 >A PUC19-HSA ± PGR HSA cDNA m 

PGR ffl xhom EcoRimviE^. n^m^mm^ 
6<] ppic9 $^41 £.co/,- TGI mi^m.^nmm 

Xhom EcoRmmm^^;^^mm.m^ ppig9-hsa . 

m 4 Xhom EcoRmmm^m^^^^mm^^, u^Mm 

^J^mDNA , 5'AOXl primer 3'AOXl primer (Invitrogen ) , 

wmmmmn. hsa cdna m^j^m, i^^^E.^^^±]Emmmm 
mmy^vE^ ppig9-hsa Bamm^ EcoRimm^m^-^ 

HSA mmf^&i, ^m^m^m pP]G9-HSA Bammm EcoRIM 



n^mmi^mm. dna , pm^m dna m ^oi^n EcoRmm^!^ 

^^#S*aj©3^ pPIC9k-HSA . 

(3) mR}^^l pPKQ-HSA mit^nm^mm GSI 15(his4Mut •) 

m^^mmmm^^m ppkq-hsa ^ pPic9k-HSA m san^ 
Bgmmmmi^it. msm^m ppics.sk fp ppic9k ^-j^mmm^m 

Expression Kit Instruction Manual (Version E):^j^^$f GSI 15 iffl 

m, ^m^-^yfmm^ ^ YPD mm^m gais 

•\^^m, i± MD ^^.^iiE his+^sy^4# GS115/HSA S*!^!^ 
S1B119. ' 

(4) SM^|1 pichia pastoris GSI 15/HSA SlBl 19 ;^^J3^6<]^j^ 
Jl^iT^iidbfi^ GS115/HSA gigigJ^SJ^^ 3mi yPD i^^. 30 

SOOipm mX 0.2% ~ 0.5%t^^MJ^|t 50ml BMGY.30 X: . 

300ipm ig#M OD6oo4~7 \Sm\ -^^06*) EMMY 

i^^m^, g 20-30 TCMJ^^#i##. §24hri|]^i[flJ0.5nil/L. ^ 

0^^#, ti 4 •c^-i:>. ±vt*nA PMSF M imM , - 20 x:i5r^#- 

^3iHSASll^^iie>ft 

^ 2L ^ft^;gij|^5^^?S|^ifflflg;^^lig^^a lOKDa-SOKDa 
HSAii$Cl^^95 %; 

iim^^^'^mmi so -c^^^^, ^jpa b 732 

(3)pharose ^tK^^'^ 
mA)2^0,^m^ Phenyl-Sepharose a, ±#^ffl¥^?Sgt'^MM;dl 

m oD28o<o.oi juixmym^, ^mmjmm.m hsa ^s, ii^r^jit, 
95%; 

®^ HSA ^^^ta;jfiL?t - Sepharose $!|^: ^ 1 ffi'^^^^kW 
'ikmK HSA ln:{;{: - Sepharose HSA . ijfttii?^^^ HSA ^.B^L, 
^•^^nMtXm^m, !it)Xm^^g 1 993,9(1)69-73];^^ jf^^ HSA 
•mmVimtKjSSim , m^mm^^^^ sepharose; 

m^.7m^mitm3m7\^ikWL^m^ hsa '^mwim^]k 

rt" ^foa, •fe^^'KPI^fi^Jg&ll^^HSA, lHjitjc$> 98 %■ 

(5) MairdSfc 

^{^tJSj^a. "TmM> 99%6<JHSA , lpji|3ti^> 98 %; 



'Ji^^ttf^m HSA mmM^}^m=?mnm hsa #5?,. 
-nm=Fm\m^ 1 pmjii^^mn cgmccno0349 . 



AjMtSSHS ( Human-Serum Albumin , HSA ) J^jflL^J^^^SS 

xm^mmRm^^'M.}iJ^^m^^:^^WM. hsa m^m^^ 
^tH7Hi^fl*j^^. m^mmmm^imm^ hsa iR^-^AjflLii?, 
HSA., WL±mm^ u^mnmm^ih^fmum\^i2^. 

HSASHEi^§iA4ffl0. ^im^ ^t.mxi^'^wmii^ih. 

( Goodey,A.R-,TIBTECH 1993,8(1 1):430-433 ) AlKltf HSA 

% 1 %*fflflteMfi, ^fl&f^^^, m^**V»J^, -(0 LAL ( Linulus 
Amoebocyte Lysate ) ^ik^'^ti^!^^ HSA SIU^E 

iTrti^^S^eri^r ( Pichiapastoris ) flU^ii^ilU^Q^K^^^Eiy, A^H^^ 
;b#A)tiS;J:5c^3i^]^;i:i*li^[Prevatt. W.D. el al. ,1994 US Pal.5330901 
Ohmura, T. el.al.. 1995, US Pat. 5440018 Ohda,T.el.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998,US Pat.5707828]iJgiF HSA W 

^*^^iA, imm^^i^, ^m^i^mmM.^mmm^m^m^±^ 

^m.mmmnnyK'^^^^yj^mm^^ hsa . mmBi^^mnwj^w. 
imx-^mnitiwm hsa . 

DNA -^^i^^fij^. Kienow n^9i^mmmmmmmp^^mm 

^GIBCOBRL ^^7^p"p. pPlC9 . Pichiapastoris GSl\5{his4Mut*) 
Inviirogen ^^^J^^^, DNA J^^/iJiiJ^iiCffiJ^^P Trizol RNA^ltiT^ 
fPJi^iS^Jg Promega YNB ( W/O amino acid ) Hijgj DIFCO i> 

T — ^ ^ A Jfl L 5 f g e fl E «rr 1^ fi^ S ia 



il.^, RNA ; 

2 . pre-HSA cDNA >^0SL^ PGR mi'Ti^ 

1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 
5 1 1) 2 : 5 'CGGGATCCACCATGAAGTGGGTAACCTTTATTtCC 3 ' 

vmwi^XB^mm.^^ rna ^m^, dna -^^i^^j^^t^fitj 

ilii^ltl 1 fa^ltl 2 S-^t^-^filcAJflL^taga pre-HSA 

cDNA . 

3 . PGR pre-HSA cDNA ^^mm^E 

klenow ^-^S|}t#^ffl7] ^,J|^Ih1iBc6?I PGR7=^tlffi klenow 

^^^m-km^hw-. m/M.i)5)^m\^'^r^. m\^w-&i} pcr j^ti-^ sma\ 

PUC19 ^;r^#iiJ^/^t)f^'ft£.co/iTGl m^^^ 

mm, mipm^nnmmmf^^^^, ^m^mm^u^^-^ 

DNA , m^^^ DNA ffl m EcoRl Tm^^j^'^^i^M^B. 

^ PUG19-HSA . mismm PUC19 mi^^^m-'^^o fp wi , 

pre-HSA M^/^J'J. #mMB^jE^fti?3?iJi5itBlt)#J^i!l^glS:5^jf 

^ij, ^;5i#5'J-l^m?'J-^^^HSAS@S2|c-^jc6^:^im. if^ij6^^ 

^^^^^^^^\'fBSS^jf^'J-%^^HSA^^-gC. pre-HSA m 
^^MSif ^'JiSLS 1 (pre-HSA ^^ii^fiff J'J). 

4 , 0ft^liS@ 5'^^— BamHl 5flmM ii,^.-^ ATG Z 
rH]-^-Kozak/f^ij5'-GGAGG-3', j)!^ 2 ( t^Ij^ pre-HSA cDNA 5' 

( pre-HSA cDNA 3''^/^^iJ ) . 

HSA ^^mW^^^m^ i Pichiapastoris ) ^^^^ 

1 . fiM^iiJ^^ pPKQ-HSA 6^t^jt: 

)|^ PUG19-HSA ^m^i^'^ pre-HSA jfp £co/JI 

pre-HSA mmm^n^k, ^mmmm^&:i ppic3.5k m^tmi^^m, 

ffl9ll^M*/*'*-'J^J^^ DNA , fmrnt DNA ffi 5flm//l £co/?l 
■W^^itiSmj^^i pPKQ-HSA . 

2 . pPIG9-HSA pPlG9k-HSA 

5' CGCTGGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
m?l tl 3 jfP^lt) 1 >A PUC19-HSA ± PCR rii HSA cDNA S& 



6*1 ppic9 miit^ , mitE-coii TG\ m^i^Mm. ^^ii^wii* 

Xhoim EcoRmm^^n^l^^MiS.]^^ pP1C9-HSA , 

DNA . '^B 5'AOXl primer ^ 3'AOXl primer (Invitrogen )\ 
Wl^mmn HSA cDNA M^i??'J. *5*^H'^'^^:^iE?|6ijKIi^ 
t^nmmm ppic9-hsa Bammm EcoRim^^^^k-^ 

HSA^mn-^, ■%ffl/H|Wj@|^6^pPlC9kJ^5gL^g, ^4i:£.co/iTGl 

m^^i DNA , ^;r^#j^*i DNA m xhoim EcoRmmm^^nmm.m^ 

pPIC9k-HSA . 

3 , S*aJ^*iI pPKQ-HSA ^^^^^^m-^^^ GSl 15(his4Mut *) 
^M^^^^i^ pPKQ-HSA m pPlC9k-HSA pPlC3.5K 
fflpPIC9K1?T^M5|fc, l^-g- 0418^^14^0, ^^SS^mi4<4^, rT 



nnm^^^m.m^. '^^^&iim.m.m^m^ ppkq-hsa 

pPlC9k-HSA ffl Salim 5gAI^^^ti4t. I^lBtJl^^^ pPlC3.5k ^ 

ppic9k j^'mmmm^-\^it. m/n.iJ5^^m^^mmf^m^^. 



Invitrogen, Pichia Expression Kit Instruction Manual (Version E);;^ 



m GAmxi^mn^^m,i^i md ^^v^w his+^M^^# gshs/hsa 

M^I^It S1B1I9 . 

4, M^^^ Pichia pastoris GSl \5fHSA'SlB\ 19 
m$^iii^ GSl 15/HSA Mm.mmtm 3ml YPD 30 -c 

300rpm 0.2% ~ 0.5%!^ 50ml BMGY,30 'C , 

300rpm ODeoo 4-7 .■^>b\\^mmi^Mf- 15ml -^^116*1 BMMY 

^nM'^^ g 20-30 'Cmj^m^m^, ^ 24hr j]n^ 0.5mi/L . ^ 
fl^^#, ^5 4 -C^'C^, ±vf jiPA PMSF M ImM , - 20 'Cif^^?, 20ml 
±mmti 10 % SDS-PAGE %^}C, ^^M^^^-ft 
eVKDa^'lii^B^a^^, jiP@4. ( SDS-PAGE ^^ff HSA 6^ ) . 
( I:24hr II:48hr :^mW., I1I:LMW M ) Westen-blot 

^mmn^ HSA i;t{^6^^3^-/Stt. ;/ct?^,MiJ^±r»?S^ HSA ^ 
fi, 5. ( 'X^^Wim^ HSA -^1: ) (1: HSA<500ug/ml, II: 

HSA300ug/ml , HI; HSAlOOug/mlJV: ^f^H^ HSA50ug/ml , 
V.Vll:48hr ) . HSA ^mi^mam 6 .(W'^Bt^W HSA 



ffi^). 2 ^:^mW.'^ HSA ^m'Pliti'^ 140mg/L . iiii^^ 

BMMY ^\mmmi4^'f^^, Rmmmi^^k^mmu, hsa j^mm 

^ii HSA 

HSA mi^m^it^^^^^m, i^±0^^mm[ us. Pat 

5440018, US Pat. 5369020]. Usifl^^IftS^e^^^^^^^M^ 

HSA . 
HSA j^^m^tWim-. 
1 . ^^mm 

2Lim}mw:^mmmimmjB, mmm^j^^m lOKDa-soKDa 
^^^mmi^.^i^'f 50KDa o.2l 

HSA > 95 % ; 
2 . ^fe 

??!c^^M^5 50iCi!Ria^, JpA3 % 732 ^IJifel^S 

i^c^. #?I]ia20 %(NH4)2S04^^6<)Phenyl-Sepharosett, ±#^5^ 

HSA , i&$> 95%; 

4. ^^Mt/flM^*.^MS 

(l)5cHSA^^?g$;tJflLV§- Sepharose 1 . ;frt#'?&^ 

a^?^»5t^in: HSA - Sepharose HSA . 7jlltti?^^j^ HSA 

^mm> ^:^mAitxm^^, ^mxm^m i993,9(i)69.73]:^?i 

HSA ^i^?K^J^f 6^tn;jfiLmiiii^SiS^T Sepharose ±; 
rt" ^fPfe, aJ^zriilfi^J^Sif^gPj^HSA, lHlia^>98%- 

5 > mwM^ 

ii^mmm^^iii!,m&mim^s'Aj-m lOKDa ^^*f ^incs^ij^ 

mi^^^ESfc. ^mm> 99%6<3HSA , [H]iB^$> 98 %• 

g:^:^B^yb-^fe?|;-fJ^#i5^HSA^5 lo % sds - page mJi^^Ui, ^ 

( SDS-PAGE ^l^i^^kfilJ HSA ) , 



CS115/HSA-SIB119 , ^mnm^Wi%^nm^ PlcJiJa pastoris, 

1998 ^5^5 ^m.=f "4^1^t^tl»^1'^l^^^#Ma^#J 
^>b" , UmM%%Qm:Q No 0349. 

1 pre-HSA cDNA 
^ 2 :^XiEJ3Tlffl]3fi, ^paTrizol RNA ttJ^i^?fiJ^m#:^r&, R 
A«E^T*ffl5fi'^^^*Jl.g. RNA . m^e^^^ HSA SB 5'^q ^ij, 
i^it5l«^ ( Primer ) $DT: 

1: 5' CGGAATTCTTATAAGCCTAAGGCAGC 3' 
B|#J 2: 5' CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

vm^^Kmmmm^^ rna pgr ^ft^^EAjflL^tegs 

pre-HSA cDNA. PGR ^J!iSi^^,#B^7:S^ ( Scharf S. J. , In PGR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) ig^f. 

94 "0^^-14 45^61.% 

55°CiIAl^^1'. 

72 °C5I# 1 ^ 301:!;, 

it4o^ti5F, 72 -C'l^ia 10 5^-^4'. PCRT^ti*^ 1 %5,T;jggi|i%^;}: 

iD^^^iiEiH, @&/fi:i^ajl0»BC. m BaaHl , 3')wj^ EcoRl ^ 

PGR J^f^. 

JgHS klenow ^mmm^^mh"^, -^^^^iJ pgr J^tl^ klenow 

si^e<]puci9i^f^^)^iii^. T^mRj^ii^maT: 



PUG19 ( i'/z/a/^ ) lul 

5 ^m^mp}^ 3ul 

T4 DNA 3it#S|(lu/ul) 1. 5ul 

6'/37<3/(lu/ul) 0.5ul 

PGR 5ul 

H2O 4ul 



vj.±m,^^ 21 -ciij^ 5 ^jN0t. mmmmr^'^mit e. con tgi 

DNA . mnJ^^k DNA ffl ^tfiB^ ^ BcoJll jK^^IZJ^^^HiS^fiJ^Jlt 
PUG19-HSA , 

^SteC'lI 2 ^ii^Jfl pPKQ-HSA fi^t^ji 
PUG19-HSA ^mmi^'^ pre-HSA SBM-Sffl ^^/z/iVl EcoJtl 



T: 

pPIC3. 5K(^a/z;M, £co/ll ^) lul 

5 ^^j^mmn^m 3ui 

T4 DNA mmHu/nl) 1. 5ul 

pre-HSA 3ul 

HjO 6. 5u1 



DNA . PJr%m^ DNA ffi ^a/n/« fco^I )K6|-Kl^^t#S^J^^ 
pPKQ-HSA . 

3 ^liJ^il^ PPIC9K-HSA 6<}t^jt 

5|tl 3 : 5' CGCTCGACAAAAGGGATTTGCGAGAAGAAAATTTCAAA 3' 
ffl?l#J 3 fP^ltl 1 ( !JL^mm 1 )A PUC19-HSA ± PGR r^i HSA cDNA 

n^^mmmm i . ss/mi^tt^isiiiji: pgr r^, m xhoi n 
EcoRi mm^^, ^i^^mmm ppic9 mm.i^^,^^^i^n^m 2 . 
mmr^^^it E. coii TGI m^^Mm, w^mr^^nn^m^m 

'I45£I^. ^ffl5^^iiS?i $fJ#J^3gi DNA . fmmm. DNA ffi JTfoI i?coj?I 
3;5^i|^ltl^^SSmm PP1C9-HSA . 

P] ^ DNA , ffl 5'AOXl primer 3'AOXl primer 

( Invitrogen ) , i!j^Smj^3gL HSA cDM MmJ^^L BlBlzli:^ 

m Promega m^vzm±mwyj^. i^^^E.^'^%^AEmmmmm. 

^W\J¥^vE^ PPIC9-HSA }^^m Eamm fq EcoRl m^^^f\^^ HSA 
-^ffl+0f&IS|-Kl6<] pPIC9KJ^|iii£J^, co/iTGl S 

^ DNA . pM^-mt DNA ffl //?oi EcoRi ^m^^^m^m.^^ 

PPIC9K-HSA . 

^¥>M^'KiS.^^J^^ pPKO-HSA ^P PP1C9K-HSA ^gijffi ^a^I 
5^/11 Sl^^'li-ft, I^B^){^^ic pPIC3. 5K pPIC9K J^5gL^|s]^^g^ 
•1441:. Q&m{;^ttJllHl«te^?tt?i^^®7jc4'. S invitrogen ^JJfr^ 
( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E>) $'J^ GS115 %$f4t:*fflM. ^±^*^ 5ug ^fe-ft 
^^it^n^: ^EE 1500V, 25uF, ^m. 2000 ^ 

mitr^^m^mi-^m'MM'L^'^^, itmnA o. somi -cm 

Imol/L UjI^^. 30 'C^g-zhB^, JoA O.SmlYPD ( 10 g/L 

20 g/L gfiM^, 20g/L mmm) is 30 -c^^iaa^. m-^^-i^ 

mn'0^m±m, MA 300ul it®;K#?^0^*:. lOOul ^^1^^ 
^mmm G418 6^ yPD G418 # 0. 5rag/ral, 1. Omg/ml, 

1. Smg/ml ) , 30 1C 3 ~ 4 ^J^'^m^^ft.^J^ MD ^^^^lE his+i 
30 1C 2 5e^fi<]PH1i^^Ep^ ^'/cy^/a /7ayroi-/5 GS115/HSA 
^1^-^ G418 -t^mmm YPD ¥^±et]PHtt^M-^A HSA ^@ 

^^j?^j^*6<]GSn5/HSAJtm^ltSlB119^J9fiJj|# 3ml YPDi^t^, 
30 X: 300 r/min ii^^'iS^M, W 0. 2 %immaA^ 50ml BMGY 

( 10 g/L 20 g/L Msj^., o.i ummwmwmpM.Q . 

13.4 g/L YNB. 4 lO-'g/L ^!}^J^, 10 g/L "H-fft .) fiti 250 ml 
^M^". 30 -C 300 rpm ODm^ 4-5 . 'tis 5000 rpm ^-C^ 4 

min .»|^[^6*]®^J1 15 ml BMMY( BMGY t 10 g/L -B-fffigjC'j^^j 5 ral/L 
¥01) 150ml 28 -C 300 rpm JFM^^. #24 

^MHM^^m 5 ml/L . 12 . 24 , 36 . 48 , 96 /hB>J-^#, 
4 'C 15000 rpm 10 min Js, ±?f ^lBP^JPA PMSF M ImM, ;^-20 

1 . ia:HSAin:jflLy»6<]^# ^ Img/ml 6<] HSA ( Sigma ) ^^gR 

6<i HSA ^^^-^^^^mmitmiim^^. ^ 3 i^in3S^?5;53RjfiL, 

2, in; HSA-Sepharose 4B,^^qS$-iJ^ ( ^P-g, 

^ttixm^m, 1993, 9 (1): 69-73 )$iJ^^S-Sepharose 
4B i^ii^. J|^^t#6^^tlL HSA ^AillLrf ffl 0. Iraol/L pH7. 5 Wm^'^M 
^^fS, ^^tffMW^iU^ 10 ODWral . ^ 40g Jft^fl^^g- 
Sepharose4BiJ^tfjjpX80ml itHSA^jLjfiLrt^". S4 'Ci^ijc^iit^ja 
^. Hl^ffl 0. 5mol/L NaCl 3 i^^^^T, ial HSA-Sepharose H 
fi^ 160ml -g- 3. Img/ml t:M^4t:lrtfi<] Imol/L pH7. 4 Tris-HCl M 



ll^. ^;ft#^5!^'SPt^Jtti^5traT 0. 02 inol/L pH7.2^^^4?g 

3 , rHSA W;^^^.M'J^:a-}* l^:^ HSA iJiJfiiri 
6<]?^5g*|J^5it%i!7}C^K, HSA #p°p ( 50- 
500ug/ml )m^B\Wm^ 5ul , 120V 2 - 3 /hfl^M^^liSllfB^^ 

f'jm-K^^iitw^. mumw^^ni^^ hsa 3?^;^miK^.?.$yMT^i 

4 . 4^^if ^ft^^ Ji^ 2L i^#^^?gffl?LS ( MWCO ) 

50000 m^^m^'^^mm^mn o. 2l . Fonn-m'i^m!km^mm\ 

HSA-^fi^ 1. 33mg/ml . lH]iBc$> 95 %. 

6 , Phenyl-SepharoseE7Xtt:7>^ ^ ^ ^ S ^ ?^ 

iQomi ^MAmmmmuo hsa/cnho^so. i#?g^Am 

Phenyl-Sepharose ft. ±#j5ffi 2 ^gi4^|R^^?g^J5jt, 

zrLdjyg^'^f s^geBtg^i:ffl^^7K^5t^> '^^mmMmAmm hsa . 

^M^T^tff^B.^, *5 Phenyl-Sepharose ^MnSh mitiS: 10 i^, IeJiBc 
^Mia 90%. 

7 . -^^^mm^mt myKm^mit hsa ii# 20ini m 

0. Olmol/L , pH7. 2 mmm^i^m ( ^ O. 9%it4t^ ) ig|/f. ^ HSA ^ 
MM^^i^- SQmrose AB m^U^i^f¥U 0. Imol/L pH2. 6 ^ Cly- 
HCl ^l^ff?^ - 3mol/L iM.%.mW^ 0. Olmol/L pH7. 2 - 

0. BVM^t^mm. hsa ( ismi ) a hsa m 

^BS, ffiittfr?^^5fc;^lli^— hsa at. ltkHSA?#?6SDS-PAGE ^^/jctf^^ 
^Mia — .^fna^fe^ffl 0. Imol/L pH2. 6Gly-HCl - 
3mol/L ^Mm^^ 0. Olcnol/L pH7. 2 mmWi^m - 0. 9%1^>H:^ft^v^ 
HSA l£liBc¥ 98% 

8 . .^^Piit/riidhMeilt ( 30ml )^5MWC0 lOOOO 
iI:^n$e5/hMMaitsJ3Jtl^. HSA iHli&i^^ 95 % . 

9 . Mr^nm=^m '^m,^Jnm hsa ^#M*^}t^f^T:^1#5!J 

HSA . 
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TIT OCT AAA AGG TAT AAA GOC 
181: phe ala lya arg l3'3** aJa 

ocr Gvr AAA ocr ooc loc cn3 

19S ala a«;p lys aln ala cys leu 

GAT a\A 000 AAG CTT lUG TUT 
211: asp glu gly lys ala ser ser 

ACT Crc CAA AAA TTT OG^ 
226: ser leu gin lys phe gly glu 

C3cr err: cwi act: cao aga hc 

241: ala arg leu ser gin arg phe 

TOC AAG TTA 0113 ACA G\T CTT 
256: ser lys leu val Ihr asp leu 

CAT GGA GAT CTO CTT GAA TGT 
271: his gly asp leu leu glu cys 

AAG TAT AlC TUT GAA AAT CAA 
295: 1)3 t>T ile c)'s glu asii gin 

GAG T3C TUr GAA AAA OCT CIG 
201. glu cys cys glu lys pro leu 

GAA GTG GAA AAT GAT GAG A1U 
316 glu val glu a'^n aip glu met 

OCT a\T TIT err aw -\Gr .v\g 

331: ala asp phe val glu ser lys 

GCA AAG GAT GIT TIU TTC GOC 
34d* ala lys asp val phe leu gly 

AGG CAT arr gat tac tcj arc 

361: arg his pro asp ryr ser val 

ACA TAT GAA ACC ACT CTA GAA 
376: Ihr tyr glu Uu llir leu • glu 

QVr GAA 1\JC TAT OCC AW GIU 
391: liis glu cys tyr ala lys val 



«• •••• 
«■*•• • 
• ««••• « • 

• ••• • •■ • • 

• • • • 

49 •«* »••« « 

OCT TTT ACA GAA TCI' VX: 0\A OCT 
ala phe Uu glu cys cys gin ala 

nXj CCA AAG CIC GAT ijAA CIT CGG 
leu pro lyf* leu asp glu leu arg 

GGC X\\ GAG AGA CIC AAG OJO 
ala lys gin aig leu lys cys ala 

AGA OCT nU AAA GCA TOG 0C\ UFA 
arg ala ' phe lys ala trp ala N'al 

err AAA GTr gag ttt g'ia gaa gvt 

pro lys ala glu phe ala glu val 

AO: AXA GIU CAC ADG GAA IGC IGC 
Uir lys val his tlu glu cys cys. 

OCT GAT GAC AOG GOG GAC CTT GOC 
ala asp asp arg ala asp leu ala 

GAT TOG ATC ICC AGF AAA CIG AAG 
asp ser ile ser ser lys leu 1}*5 

TIG GAA AAA TOC CAC TOZ ATT GOC 
leu glu 1)5 ser liis cys De ala 

ocr OCT GAC TIG OCF 10\ TIA OCF 
pro ala :^^} leu pin scr leu ala 

aw GIT lUC AA^\ AAC TAT GCF GAG 
asp val cys lys asn lyr ala glu 

ATG TTT^ TIG TAT GAA TAT 02A AQA 
niel phe leu t>T gju t>T ala aig 

GIG or. cxTi nr. aga en' ai" aaci 

\'al leu leu leu arg leu ala l^'s 

AAG IOC IGF OCC OCT OCA GAF OCT' 
lys cys cys ala ala ala asp pro 

Tlx: GAT av\ TFF AAA CCF CFF GIU 
phe asp glu plie lys pro leu val 



G^A GAG CCr C^G AAT ITA-AIC A-VA OVA .W IGF GAG CYT IIT GAG 
405: glu glu pro gin asn leu ile lys gbi asn cys gJu leu phe glu 

CAG CTT CHA GAG TAC AAA TTt: TAG AAT (ITJ CTA TTA OTT fTfr TAC 
421: gin leu gly glu tyr lys phe gin asn ala leu leu val arg lyr 

NJZ AAG AAA GTA Cn: CAA GIG 1C\ /^Cr (XA ACT OT GFA GAG GTC 
45d thr lys lys val pro gin val ser Uir pro Uu" leu val glu val 

TCA AGA AAC CTA OGA AAA GTG OOC AOC AAA TUT IGT AAA CAT OCT 
451: ser aig asn leu gly lys val gly ser lys cys cys lys liis pro 

aAA COV AAA AGA ATO COC TOT OCA GAA GAC TAT CTA TOC GTG GIC 
4(36: glu ola lys arg met pro cyz ala glu asp t>T leu ser vaJ wtl 

GIG AAC GAG TTA TUT GIG TIG CAT GAG AAA A03 OCA GTA AGT QAC 
4SI: leu asn gin leu cys val leu lib glu lys ihr pro W ser asp 

AGA GTC AOC AAA TGC TGC ACA GAA TCT TIG GTG AAC AGG OG/V OCA 
49fi arg val thr lys cys cys tl)r glu ser leu \tiI asn arg arg pro 

TOT TFT TC\ GCT CTG a^A GIC GVT GV\ ;^£A TAC GTT GGC AV\ G\G 
511: cys phe ser ala leu glu val asp glu Uir lyr x-al pro lys glu 

Trr AAT GCr GAA ACA TTC ACC tic CAT 02A GAT ATA IGC ACA CTT 
52e£ phe asn ala glu Uir phe Uir phe his ala asp ile cys Uir leu 

TCr GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT a^A CW GIT GAG 
541: ser glu lys glu arg gin ile lys lys gin ihr ala leu \^ glii 

err GIG AAA CAC AAG OX AAG GCA ACA AAA GAG CAA CIG /\A,V OCT 
55d leu val lys liis lys pro lys ala Uu* lys glu gbi leu i>-s ala 

GTT ATG GAT GAT TTC GCA OCT TTT GTA GAG AAG TGC TGC AAG OCT 
571: vbI met asp asp phe da ala phe val gJu lys cys cys lys nIa 

GAC GAT AAG GAG AOC TGC TTT GCC GAG QAG OGT AAA AAA CTT OTT 
535: Qsp asp lys glu ihr cys phe ala glu glu gly lys lys leu x-al 

OCT GCA AGT CAA OCT GOC TTA 03C TTA TAA 
6D1: ala ala ser gUi ala ala ku gly leu • 



5' GGA TCC AOC ATC AAG TO GTA /NO: TIT ATT TIT CTT OT m 3^ 
^ ^ met lys trp val Uir phc ile ser Ifeu leu phc 



^^'"^^ Kozakscq. 



Iil2 



5'— COC TTA GOC TTA TAA GAA TTU OC— 3" 
ala leii gly leii • 
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